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Background: Ampullary adenoma can be incidental or syndromic and is generally tubular,
villous, or tubulovillous in histology. Pyloric gland adenoma (PGA) is uncommon, especially at
extra-gastric locations.
Patient & methods: In this video manuscript, we present a case of 2 cm ampullary PGA with
high-grade dysplasia (HGD), its endoscopic features, and endoscopic ampullectomy for
complete resection.
Results: Under endoscopy, this ampullary PGA displayed a smooth mucosal surface with
minimal pit patterns, unlike those pit patterns observed in tubular and villous adenomas.
Pathologically, there was complete excision of PGA with HGD. The MUC6 immunostaining
performed was positive, conﬁrming the diagnosis of PGA.
Conclusions: Endoscopists and pathologists should be aware of PGA. Endoscopic resection
should be performed for complete removal.
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1. BackgroundopAmpullary adenoma can be incidental or syndromic and is
generally tubular, villous, or tubulovillous in histology.en access article under the CC BY-NC-ND license
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ch
inPyloric gland adenoma (PGA) is uncommon, especially at
extra-gastric locations. Only a few cases of duodenal PGA with high-grade
dysplasia have been reported [1–8].
2. Aim of the study To examine an ampullary PGA with HGD under endoscopy
and to perform endoscopic ampullectomy. To increase the awareness of extra-gastric PGA.
3. Patient and Methods A 73-year-old man underwent upper endoscopy at an
outside facility for dyspepsia and a 2 cm ampullary lesion
was noted. Endoscopic biopsy showed an adenoma by the
local pathologist. Endoscopic ultrasound was performed by a local gastro-
enterologist and revealed non-involvement of the bile
duct and pancreatic duct from the adenoma. The patient was referred for endoscopic ampullectomy
and he consented with the intervention.
4. Study materials, endoscopic equipment
and devices Diagnostic gastroscope (Olympus GIF-H180, Olympus
America, Center Valley, PA). Duodenoscope (Olympus TJF- Q180V, Olympus America).
 ERCP 0.035 in. wire guide (VisiGlides, Olympus Amer-
ica, Center Valley, PA).
 Snare (25 mm Traxtions snare, US Endoscopy, Mentor, OH).
Figure 2 Endoscopic duodenal mucosa around the minorEndoclip (Instincts clip, Cook Medical, Winston-
Salem, NC).
5. Endoscopic procedure
ampulla under white light endoscopy. Biopsy showed duodenal
mucosa with gastric mucin-cell metaplasia and reactive epithe-
lial changes, consistent with peptic duodenitis.The patient was placed in a semi-prone position for endo-
scopic retrograde cholangiopancreatography (ERCP).ure 1 Endoscopic views of the ampullary pyloric gland ad
romoendoscopy (B). The PGA displays a smooth mucosal surface
tubular and villous adenomas.eno
wiThe ampulla of Vater, minor ampulla, and the entire
duodenum was carefully examined endoscopically under
white light and digital chromoendoscopy. Under white light and digital chromoendoscopy, this
ampullary PGA displayed a smooth mucosal surface with
minimal pit patterns, unlike those pit patterns observed
in tubular and villous adenomas (Figure 1). The duodenal mucosa around the minor ampulla and at
the lateral duodenal wall showed patchy erythema with
edema, suspecting peptic duodenitis (Figure 2). A total of 15 ml dilated epinephrine with some contrast
agent was injected around the ampullary lesion and the
entire ampulla was easily lifted with submucosal
injection. Using a stiff snare, endoscopic ampullectomy was per-
formed en bloc (Figure 3). The tip of the snare was
placed on the cranial side of the lesion. By gently
advanced the endoscope, the entire lesion was comple-
tely ensnared with an opened snare. Ampullectomy was
performed with blended current (Endocut). The resected
lesion was retrieved.ma under white light endoscopy (A) and under digital
th minimal pit patterns, unlike those pit patterns observed
Figure 3 Endoscopic views of the ampullary adenoma after submucosal injection (A), post-ampullectomy base with an ERCP wire
guide inside the pancreatic duct (B), a placed PD stent and an endoclip closed the distal margins of the ampullectomy base (C).
Figure 4 Histopathological images of the resected pyloric gland adenoma: prismatic columnar epithelium showing basal nuclei and
pale eosinophilic cytoplasm and forming some ectatic foveolae (H&E  40) (A), pyloric gland adenoma with round basal nuclei (H&E
 200) (B) and (H&E  200) (C), antibodies against Mucin 6 stain in deep gastric glands ( 200) (D).
S.-j. Tang et al.92 Pancreatic cannulation was achieved through the
ampullectomy base and a 5 French 3 cm plastic pan-
creatic stent was placed for post-ERCP pancreatitis
prophylaxis after obtaining a normal contrast
pancreatogram. To decrease the risk of post-resection bleeding, a single
endoclip was placed at the distal end of the resection
base, closing the margins below the placed PD stent. The duodenal mucosa at and around the minor ampulla,
at the later wall of the duodenum was biopsied to rule
out adenoma.
6. Statistical analysis
No statistical analysis is needed for this descriptive case
report.7. Results
The pathological ﬁndings are listed below and were also
reviewed by the pathology experts at the Johns Hopkins
University Hospital: Ampullectomy specimen: PGA with HGD, completely
excised (Figure 4). A MUC6 immuno-staining performed
at the Johns Hopkins Hospital is positive in the lesional
cells of the pyloric gland adenoma. Duodenal biopsy at and around the minor ampulla:
duodenal mucosa with gastric mucin-cell metaplasia
and reactive epithelial changes, consistent with peptic
duodenitis. Duodenal biopsy at the lateral wall of the duodenum:
duodenal mucosa with gastric mucin-cell metaplasia and
93Ampullary pyloric gland adenoma with high-grade dysplasiareactive epithelial changes, consistent with peptic
duodenitis.
The patient did not develop post-ERCP pancreatitis or
perforation.8. Discussion
PGA of the gastric mucosa was ﬁrst described by Elster in
1976, but misinterpreted as adenoma-like hyperplasia of
mucoid glands [1–3]. PGA is an under-diagnosed entity that
was initially recognized by Japanese and European pathol-
ogists and now slowly by North American pathologists [2].
The dysplasia with gastric differentiation appears comple-
tely different from the ordinary intestinal type of dysplasia
[2]. In general, PDAs show these features [1–8]: Preference for the gastric body.
 At the time of the diagnosis, pyloric gland adenomas
were already relatively large with the mean diameter
being 1679.1 mm reported in the literature. Histologically, PGAs display closely packed pyloric gland-
like cuboidal to low columnar epithelium showing pale or
eosinophilic ‘ground glass’ cytoplasm. The nuclei are
round without prominent nucleoli. Foci of dysplasia/carcinoma are fairly commonly encoun-
tered. High grade dysplasia or invasive carcinoma is
associated with 12–47% of the lesions. Expression of MUC6 (marker of pyloric gland mucin) and
some MUC5AC (marker of foveolar mucin), and, in their
pure form; they lack expression of MUC2 (marker of
intestinal mucin) and CDX2. As with other types of adenomas, endoscopic and
complete excision of PGA with biopsy of the background
ﬂat mucosa (especially in the stomach) is appropriate in
these patients [2,3].
Although being rare, PGA can be found outside the
stomach. The locations of PGA throughout the gastrointest-
inal tract based on a recent analysis of 373 patients with
PGA including 90 cases that were published elsewhere
reported between 1990 and 2014 [1–3] are Esophagus: 2.4%;
 Stomach: corpus 54.1%, cardia 17.4%, antrum 3.8%;
 Duodenum: bulb 8.3%, duodenum 2.7%;
 Biliary system: gallbladder 4.3%, bile duct 1.4%, ampulla
of Vater 0.8%;
 Pancreatic duct: 0.3%; and
 Rectum: 1.1%.
Take-home messages PGA has a preference for the gastric body.
 Although being rare, PGA can be found outside the
stomach.
 At the time of the diagnosis, the reported mean diameter
is 1679.1 mm. Foci of dysplasia/carcinoma are fairly commonly encoun-
tered. High grade dysplasia or invasive carcinoma is
associated with 12–47% of the lesions. This ampullary PGA displayed a smooth mucosal surface
with minimal pit patterns, unlike those pit patterns
observed in tubular and villous adenomas. Endoscopic and complete excision of PGA is
recommended.
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Voice over script
A 73-year-old man with a known 2 cm ampullary adenoma
was referred for endoscopic resection. Endoscopic ultra-
sound performed at outside facility showed no involvement
of the bile duct and pancreatic duct. During ERCP, the
ampulla of Vater, minor ampulla, and the entire duodenum
are carefully examined under white light and digital chro-
moendoscopy. The ampullary adenoma displays a smooth
mucosal surface with minimal pit patterns, unlike those pit
patterns observed in tubular or villous adenomas. The
duodenal mucosa around the minor ampulla and at the
lateral duodenal wall shows patchy erythema with edema,
suspecting peptic duodenitis. A total of 15 ml dilated
epinephrine with some contrast agent is injected around
the ampullary lesion. The entire ampulla is lifted with
submucosal injection. For snare ampullectomy, the tip of
the opened snare is placed on the proximal end of the
ampulla and the opened snare is pushed down to ensnare
the entire lesion. We are performing endoscopic ampullect-
omy en bloc with blended current. The resected ampulla is
retrieved into the stomach. We are trying to achieve
pancreatic cannulation with an ERCP wire guide. A
5 French 3 cm plastic pancreatic stent is placed for post-
ERCP pancreatitis prophylaxis. In order to minimize the risk
of delayed bleeding, a single endoclip is placed at the distal
margin of the resection. Endoscopic biopsy is performed at
the edematous mucosa around the minor ampulla and
lateral wall of the duodenum. Pathological examination
conﬁrmed the diagnosis of peptic duodenitis. This is the
S.-j. Tang et al.94resected ampullary tissue. On histopathological examina-
tion, the columnar epithelium shows basal nuclei and pale
eosinophilic cytoplasm. This is a pyloric gland adenoma with
round basal nuclei. On MUC6 staining, antibodies stained
positive in the deep gastric glands. Although being rare,
pyloric gland adenomas can be found outside the stomach.
At the time of the diagnosis, the reported mean diameter is
16 mm. Endoscopic and complete excision of PGA is
recommended.
Under white light and digital chromoendoscopy, this
ampullary PGA displays a smooth mucosal surface with
minimal pit patterns, unlike those pit patterns observed in
tubular and villous adenomas
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